Supplementary Information
For completeness, this Supplementary Information includes additional information supporting the discussion of the main text. Figure S1 shows the measured and simulated transmission spectra of methane, indicating a ~3 cm −1 spectral resolution of the grating-based spectrometer. Note that the simulation is inverted for clarity. Figure S5 shows the calculated temperature dependent vapor pressure of various species. Note that water is considered as ice in contact with its own vapor. Since the vapor pressure of water is always lower than the vapor pressure of all the target species for the same temperature, cooling of the gas mixture is expected not to influence the phase of the target species significantly. Figure S6 shows a typical absorbance spectrum of 5 (±0.1) ppmv ethanol and the associated global fit representing 4.87 (±0.32) ppmv. The uncertainty is based on the standard deviation of 100 independent measurements. The peaks above 3000 cm -1 are related to water absorption. This result indicates that the adsorption effect due to the water trap (cooling chamber) is not significant. 
